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ABSTRACT 
Background: renal disease is an international problem with a high mortality and morbidity especially in the low- 
income countries. Haemodialysis can help patients, but with multiple complications and challenges associated with 
the procedure. One of these challenges is exhausted veins in the upper limb. 
Aim of the work: this study aimed to compare using of great saphenous vein bridge fistula versus prosthetic vascular 
graft, for creating bridge between superficial femoral artery and vein, for the purpose of regular haemodialysis. 
Patients and Methods: 40 chronic renal failure patients were included. Patients were subjected to full history, clinical 
examination, investigations and Doppler/duplex scanning for both arterial and venous systems. Follow up was done 
immediately at the first postoperative day then at one week, 3 weeks, 3 months, 6 months, 9 months and after one year 
as regards patency, functioning of the graft as well as complications. 
Results: early death within 30 days of surgery did not occur. Thrombosis was more frequent in PTFE AV graft loop 
group while all insufficient graft flow (< 200 mL/minute) cases were in SVI group. The numbers of puncture site 
complications were similar; however, bleeding was more frequent in PTFE group (p = 0.011). None of the patients 
showed clinical signs or symptoms of graft infection 
Conclusions: autogenous arteriovenous fistula reveals better primary patency rate than that of prosthetic arteriovenous 
graft with statistically significant results (p = 0.04). Autogenous arteriovenous fistula showed statistically better 
secondary patency rate (p = 0.001). 
Keywords: Renal failure, Haemodialysis, Graft, Fistula. 


INTRODUCTION ®. However, according to numerous research results, 
In the light of the ever increasing number of autogenous arteriovenous fistula showed better results 
patients with end-stage renal disease, the ageing than prosthetic arteriovenous graft ©. 
dialysis population and their prolonged longevity, There are various studies comparing the PTFE grafts 
surgeons are increasingly encountered with difficult with biological grafts concerning the infection, patency 
access problems, such as exhausted upper extremity rate, complications etc. Huber et al. © recommend 
access sites and central venous outflow obstruction native AVFs as the first step of treatment and in other 
resulting from previous catheterization ®. circumstances offer autologous solutions as possible 
In Egypt, we have a good opportunity to reduce primary and secondary patency, lower complication 
the incidence of kidney failure (chronic and acute) rate and cost when compared with PTFE grafts. 


substantially by appropriately chosen models. This is 
because many of the causes of renal failure are AIM OF THE WORK 


eminently preventable. In fact, a rough estimate is that The aim of this work is to compare using of great 
these programs, if successful, can reduce the incidence saphenous vein bridge fistula as a venous auto-graft, 
by as much as 40% ®. versus prosthetic vascular graft, for creating loop A-V 
The constant evolution of angioaccess techniques fistula or A-V graft in the thigh (bridge between 
in the presence of such circumstances has led to the superficial femoral artery and vein), in patients with 
development of arteriovenous access at different chronic renal failure with exhausted upper extremity 
anatomic sites, such as the lower extremity. Femoral accesses, for the purpose of regular haemodialysis, as 
prosthetic arteriovenous access placed either in the regards patency (primary and secondary), function 
upper thigh or in the mid-thigh in a loop configuration, criteria (fistula thrill and murmur) and complications. 


as well as autogenous arteriovenous access using the 
transposed superficial femoral vein, have evolved as PATIENTS AND METHODS 


alternative access procedures in patients with difficult This study was conducted on forty patients with 
access problems ®. end stage renal disease (13 males and 27 females). 15 

There are no opposition on the fact that ideal patients had diabetes mellitus and 11 patients had 
haemodialysis access should be durable and has low hypertension. Patient were divided randomly into two 
risk of infection and frequency for revision operation to equal groups, autologous saphenous vein was 
maintain patency. It is true that there are a few interposed between superficial femoral artery and vein 
researches with analytical results saying there is no in 20 patients (Group 1). PTFE synthetic graft was 
difference in patency between autogenous interposed between superficial femoral artery and vein 


arteriovenous fistula and prosthetic arteriovenous graft 
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also in 20 patients (Group 2). The preoperative 
characteristics were similar in both groups. 

e Inclusion criteria: Chronic renal failure patients 
in need for haemodialysis access in the form of 
AVF or AV grafts with exhausted access in both 
Upper limbs. 

e Exclusion criteria: Patients with groin or thigh 
infection, patients with critical lower limb 
ischemia, patients with occluded femoral artery, 
patients with occluded deep veins, chronic renal 
failure patients with any other functioning access 
in the upper limb, CRF patients with heart failure 
or EF > 30%, ABI less than 0.9. 


Ethical approval Written informed consent: 

An approval of the study was obtained from 
Al- Azhar University Academic and Ethical 
Committee. Every patient signed an informed written 
consent for acceptance of the operation. 


Methods: 
Patients were subjected to the following: 

1- Full history. 

2- Full clinical examination. 

3- General examination 

4- Local examination to the upper and lower limbs. 

5- Chest X-ray. 

6- ECG. 

7- Echocardiography. 

8- Measurement of Ankle brachial pressure index. 

9- Duplex Ultrasound for the venous and arterial 
systems in both lower limbs. 

10- CT angiography in patients with claudication pain. 

Data were collected regarding age, gender, 

diabetes mellitus, hypertension, ischaemic heart 
disease, cerebrovascular accident, dyslipidemia and full 
details of duplex scanning. 


Pre-operative preparations: 

Doppler/duplex scan was done for all patients. 
The duplex scan protocol included visualization of both 
arterial and venous systems as well as examination of 
previous occluded vessels in the upper limb due to 
previous multiple operations or obliterated or 
unsuitable veins. 


Surgical technique: 

Patients were operated under general or local 
anaesthesia with mild intravenous sedation. A 15-20 
centimeters length saphenous vein graft was harvested 
proximally. 


3868 





Figure (1): Harvesting great saphenous vein prior to 
anastomosis with superficial femoral artery. 








Figure (2): Exposure of superficial femoral artery. 


Figure (3): PTFE proximal anastomosis 


Superficial femoral artery was found then via a 
groin incision. A straight tunnel was created in the 
subcutaneous tissue between previously determined 
arterial and venous anastomotic site. Following the 
intravenous heparin administration, autologous 
saphenous vein (group 1) or polytetrafluoroethylene 
(PTFE) graft (group 2) was preserved and both the 
artery and vein were clamped. 
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Figure (4): PTFE graft from superficial 
femoral artery to superficial femoral vein 

Arteriotomy for the superficial femoral artery 
was performed. After completion of the arterial 
anastomosis, the graft was passed through the tunnel 
and the fistula tract was carefully checked for any kink 
or outer compression. The distal (vein) anastomosis 
was created after performing the venotomy. Venous 
anastomosis was constituted in manner of patch plasty 
of the graft to prevent further stenosis of the fistula 
which was commonly observed in this anastomotic site. 

A. 





Figure (5): Post-operative marking of the site of 
arteriovenous fistula to avoid complications. 





Figure (6): Drain insertion postoperatively 


Follow up of patients: 
Patients were evaluated in routine control 
periods. Follow up immediately at the first 


postoperative day then at one week, 3 weeks, 3 months, 
6 months, 9 months and after one year as regards 
patency, functioning of the graft as well as 
complications. 


Statistical analysis: 

Recorded data were analyzed using the statistical 
package for social sciences, version 20.0 (SPSS Inc., 
Chicago, Illinois, USA). Quantitative data were expressed 
as mean + standard deviation (SD). Qualitative data were 
expressed as frequency and percentage. 

The following tests were done: 
Independent-samples t-test of significance was used 
when comparing between two means. 

Chi-square (x°) test of significance was used in order to 
compare proportions between two qualitative 
parameters. 

The confidence interval was set to 95% and the margin 
of error accepted was set to 5%. The p-value was 
considered significant as the following: 

Probability (P-value) 

P-value < 0.05 was considered significant. 

P-value < 0.001 was considered as highly significant. 

- P-value > 0.05 was considered insignificant. 


RESULTS 

This prospective cohort study was conducted 
on 40 patients who underwent either interposition 
saphenous vein (20 patients in group 1) or PTFE graft 
(20 patients in group 2) as a bridge access for regular 
haemodialysis. This study was approved by the local 
Ethics Committee. All patients gave written informed 
consents. 
Table (1) showed demographic data including age in 
years, sex and associated comorbidities such as 
hypertension, diabetes mellitus, tobacco use and 
dyslipidaemia. 


Table (1): Preoperative demographics and 
comorbidities of the patients in both groups 





SVI Group PTFE Group value 





(n=20) ‘| (n=20) 











Age, years 55.6412 |57.1416 | 0.87 
Male, n % 7 (35%) |680%) | 0.84 
Female, n % 13 (65 %) | 14 (70 %) | 0.7 





Associated comorbidities 





Hypertension, n % 12 (60 %) | 14 (70 %) | 0.65 





Diabetes mellitus, n % | 7 (35 %) |8(40%) | 0.87 





Tobacco use, n % 4 (20%) |5(25%) | 0.79 

















Hyperlipidemia, n % [|6(30%) |5(25%) | 0.80 








Preoperative mean transverse diameter of the 
saphenous vein was 3.9 mm proximally and 3.6 mm 
distally in the study group (1). Patients were evaluated 
in routine control periods. Follow up of patients was 
immediately at the first postoperative day then at one 
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week, 3 weeks, 3 months, 6 months, 9 months and after 
one year. 

Primary patency rate, patency period, and related 
factors 

Primary patency rates in 3 weeks, 3 months, 6 months, 
9 months and one year period were 90%, 80%, 65%, 
60% and 50% with autogenous arteriovenous fistula 
and 65%, 50%, 30%, 25% and 20% with prosthetic 
arteriovenous graft (Figure 7). 


Primary Patency rates 
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Figure (7): Primary patency rate in both patient 
groups 

Autogenous arteriovenous fistula revealed better 
primary patency rate than that of prosthetic 
arteriovenous graft with statistically significant results 
(p = 0.04) (Fig. 7). 

Average primary patency periods were 191.7 + 112.7 
days for autogenous arteriovenous fistula and 98.8 + 
79.6 days for prosthetic graft (p = 0.01). It also showed 
statistically significant results (Figure 8). 


Average primary patency periods 


250 





autogenous prosthetic graft 


arteriovenous fistula 


Figure (8): Average primary patency periods 
Secondary patency rate, patency period, and related 
factors 


Secondary patency rates in 3 weeks, 3 months, 6 
months, 9 months and one year period were 95%, 90%, 
85%, and 65% with autogenous arteriovenous fistula 
and 85%, 70%, 65%, and 20% with prosthetic 
arteriovenous graft. This implies that autogenous 
arteriovenous fistula shows statistically better 
secondary patency rate (p = 0.001) (Figure 9). 
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Figure (9): Secondary patency rate in both patient 
groups 


Average secondary patency period was 217.2 + 188.7 
days for autogenous arteriovenous fistula and 146.5 + 
102.3 days for prosthetic graft. Autogenous 
arteriovenous fistula showed better results, but it was 
not significant statistically (p = 0.06). 


Endovascular or surgical revisions for secondary 
patency in autogenous arteriovenous loop fistula were 
executed in 10 out of 20 cases (50.0 %). On the other 
hand, endovascular or surgical revisions for 
secondary patency in prosthetic graft were executed in 
16 out of 20 cases (80 %). These results showed that 
revision occurrence was significantly lower in 
autogenous arteriovenous loop fistula than prosthetic 
graft (p = 0.03). 


For location of autogenous arteriovenous fistula's 
stenosis or occlusion, draining vein had the greatest 
occurrence with 10 cases (50 %). 4 cases occurred at 
proximal anastomotic site 3~4 cm from arteriovenous 
anastomosis, two cases occurred at central vein, one 
case occurred at inflow artery, and four cases at other 
locations. 


For methods of revision, balloon angioplasty was used 
in 2 cases, thrombectomy with graft interposition was 
used in 2 cases, thrombectomy with patch angioplasty 
was used in 1 cases, graft interposition was used in 2 
cases and simple thrombectomy was used in 3 cases. 


Post-operative complications related with both 
groups 

Early death within 30 days of surgery did not occur. The 
reasons of failure of the AVFs and related 
complications were demonstrated in table (2). 
Thrombosis was more frequent in PTFE AV graft loop 
group while all insufficient graft flow (< 200 
mL/minute) cases were in SVI group. The numbers of 
puncture site complications were similar; however, 
bleeding was more frequent in PTFE group (p = 0.011). 
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None of the patients showed clinical signs or symptoms 
of graft infection. 

One patient suffered from congestive heart failure in 
SVI group. 


Table (2): The complications related to arteriovenous 
loop fistulae. 








Complications SVI PTFE 
Group Group ae 
(n=20) (n=20) 





Thrombosis, n % 2 (10%) | 9(45 %) 0.001 





Wound infection, n % | 1 (5 %) 3 (15 %) 0.05 














Insufficient flow, n % |3(15 %) |0 0.24 
CHF, n % 16 %) 0 1.00 
Bleeding, n % 3(15 %) |7(35 %) 0.011 
Haematoma, n % 6 (30%) |2 (10 %) 0.08 

















Pseudo aneurysm, n %| 1 (5 %) 0 1.00 








Data presented as number of patients and percentages 
in brackets. Chi-square test or Fisher’s exact test were 
used for data comparison. P < 0.05 was considered as 
statistically significant. CHF - congestive heart failure, 
PTF polytetrahydroflourene, SVI - saphenous vein 
interposition. 

Thrombosis, infection and bleeding were all 
significantly higher in PTFE group, while insufficient 
flow and haematoma were more in saphenous loop 
group of patients. 


DISCUSSION 

According to dialysis outcomes and practice 
patterns study (DOPPS) (studying international trends 
of haemodialysis access usage in chronic renal failure 
patients), frequency of autogenous arteriovenous fistula 
usage differs from country to country. According to the 
data after 2005, Japan, Italy, Germany, France, Spain, 
and England showed 67-91% of autogenous 
arteriovenous fistula usage rate whereas United Stated 
showed the lowest rate of 47% P 

Prosthetic vascular access is the other choice when 
the superficial venous system is inadequate to perform 
a simple radio-cephalic and brachio-cephalic fistula ®. 

Autologous saphenous vein can be preferably 
chosen as a prosthetic hemodialysis access graft due its 
higher primary and secondary patency, lower 
complication rate and cost when compared with PTFE 
grafts ©. 

The incidence of cardiovascular disease was 
approximately 10 times higher in hemodialysis patients 
with end-stage renal disease than in the general 
population ®. The incidence of end-stage renal disease 
(ESRD) patients is increasing considerably worldwide, 
and most of the patients start their therapy by 
hemodialysis (HD). Arteriovenous fistula (AVF) is the 
best type of vascular access due to its decreased rate of 
complications followed by arteriovenous graft (AVG) 
and finally, central venous catheters which are 
associated with increased mortality and morbidity ®. 


The difference of autogenous arteriovenous fistula 
usage rate in each countries can be assumed as the fact 
that occurrence rates of diabetes, angina pectoris, and 
peripheral vascular disease are greater in patients from 
the United States than in patients from Japan or other 
Europe countries. However, the fact that frequency of 
autogenous arteriovenous fistula usage in patients from 
the United States is lower than patients from Europe 
even after modifying associated other diseases can be 
implied as the high preference to prosthetic graft among 
surgeons in US @: 

Ideal haemodialysis access should be durable and 
has low risk of infection and frequency for revision 
operation to maintain patency. It is true that there are a 
few researches with analytical results saying there is no 
difference in patency between autogenous 
arteriovenous fistula and prosthetic arteriovenous graft 
a2, 13). However, according to numerous research 
results, autogenous arteriovenous loop fistula showed 
better results than prosthetic arteriovenous loop graft “4 
15, and 16). The present study showed that autogenous 
arteriovenous loop fistula gives better results in 
frequency of revision operation and primary & 
secondary patency rate. 

There are various studies comparing the PTFE 
grafts with biological grafts according to the infection, 
patency rate, complications etc. Huber et al. © 
recommend native loop AVFs as the first step of 
treatment and in other circumstances offer autologous 
solutions as possible primary and secondary patency, 
lower complication rate and cost when compared to 
PTFE loop grafts. 

According to a large research result from the 
United States, in 2-year patency rate, primary patency 
rate of autogenous arteriovenous fistula showed better 
results with 39.8% when compared with that of 
prosthetic graft with 24.6%. However, secondary 
patency rate difference between autogenous 
arteriovenous fistula and prosthetic graft was not 
significant with 64.3% and 59.5%. In addition, 
autogenous arteriovenous fistula using venous 
transposition showed similar secondary patency rate 
when compared to simple autogenous arteriovenous 
fistula. It was also shown that female, elders, or patients 
with previous arteriovenous fistula failure had benefits 
using the venous transposition fistula “®- 

Woo et al. 0® showed in his research about 
comparison between autogenous arteriovenous fistula 
using venous transposition and linear shaped prosthetic 
graft that autogenous fistula was better than prosthetic 
graft in both primary (48% vs. 14%) and 
secondary(57% vs. 19%) patency rate at 5-year. In 
addition, revision frequency for secondary patency was 
significantly lower in autogenous arteriovenous fistula. 
They insisted that autogenous arteriovenous fistula 
should be primarily made when anatomical conditions 
satisfy with adequate arterial inflow bloodstream and 
large diameter of vein greater than 2.5 mm. 
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Although beginning haemodialysis with a mature 
autogenous arteriovenous fistula is ideal in all patients 
without using the catheter, there are numerous obstacles 
to overcome. The patients must be referred to 
nephrologist before terminal stage of renal failure, 
arteriovenous fistula operation must be executed 
beforehand for maturity and a trained dialysis nurse 
must successfully execute needling. However, if one of 
the above conditions is not met, using the catheter is 
inevitable. In case of the United States, approximately 
60-65% of the patients begin haemodialysis with the 
catheter P- 

According to Kidney Disease Outcomes Quality 
Initiative (KDOQI) clinical guideline, autogenous 
arteriovenous fistula must be made approximately 6 
months before the estimated haemodialysis treatment. 
This is because periodic evaluation for maturation and 
additional revisions before beginning of haemodialysis 
are necessary. Average maturation term of autogenous 
arteriovenous fistula is 2-4 months and that of 
prosthetic arteriovenous graft is approximately 3-6 
weeks “9. 

According to KDOQI clinical guideline revised in 
2006, greater than 65% of the haemodialysis patients 
are suggested to use autogenous arteriovenous fistula. 
In order to increase usage frequency of autogenous 
arteriovenous fistula and achieve successful 
haemodialysis access, preoperative thorough history 
investigation, physical examination and ultrasonic 
vessel mapping are necessary. Using autogenous vessel 
might be challenging, especially in patients who are 
diabetic, old, female, or has peripheral vascular disease 
or severe heart failure. Vein mapping using ultrasound 
can help deciding the operable site by evaluating the 
diameter, patency, continuity, and distensibility 4 
Silva et al. °° reported that non-invasive preoperative 
test could increase the use of autogenous arteriovenous 
fistula, reduce postoperative early failure, and improve 
secondary patency rate. 

As a baseline for surgery, the arterial system of the 
lower limb must be patent, and the venous diameter 
must be greater than 4 mm for autogenous fistula 
proximally. Also, there should be no narrowed or 
blocked segment, continuity with deep vein must be 
maintained and no stricture or occlusion in the 
ipsilateral central vein @%- 

Jo et al. °” reported in their research that there are no 
difference in patency rate between autogenous loop 
arteriovenous fistula and prosthetic loop arteriovenous 
graft. In the present study, however, autogenous loop 
arteriovenous fistula showed better long-term results 
both in primary and secondary patency rate. In analysis 
of risk factors affecting patency rate, diabetes appeared 
more frequently in prosthetic loop arteriovenous graft 
CD, However, diabetes alone was not a risk factor of 
primary and secondary patency rate. In cases where 
diabetes was followed by ischaemic heart disease, it 
appeared as a significant risk factor in primary patency 
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rate. Age appeared as a significant risk factor in 
secondary patency rate °P}. PTFE and autologous 
saphenous vein grafts are commonly used for that 
purpose. PTFE graft interpositions provide a fast 
vascular access following the surgery; however, 
thrombosis and infections may be more frequently seen 
when compared to autologous saphenous vein “”, 

The definition of the infection of an AVF includes 
induration, swelling, redness, increase in temperature 
on AVF tract and drainage from needle or incision site 
with or without fever and/ or bacteraemia. Any local 
infection was recorded in both groups in this study “4” 
23). 

In the present study, infection occurred in one patient 
(5 %) in group 1 and 3 patients (15 %) in group 2 (PTFE 
loop graft). Complications that had no statistical 
differences between the two groups included 
insufficient flow, congestive heart failure due to 
increased flow, haematoma and pseudo-aneurysm. 
Prolonged bleeding from the needle puncture site was 
predominantly observed in PTFE group. Local 
compression or simple suturing over the puncture site 
was enough to stop bleeding. 

In the present study, thrombosis of the graft was a 
serious complication threatening the patency of the 
graft and was diagnosed in 9 patients (45 %) in PTFE 
group and 2 patients (10 %) in SVI group. 
Thrombectomy was performed for these patients. The 
primary and secondary patency of the SVI group was 
significantly higher in the whole follow up period. 

In the present study, bleeding occurred in 3 patients 
(15 %) of group 1 and 7 patients (35 %) of group 2 
while pseudo aneurysms occurred in one patient (5 %) 
of group 1 and nothing in group 2. 

Native superficial veins were inadequate to perform 
upper limb AVF in the study group and patients 
underwent lower limb graft interposition surgery (SVI 
group and PTFE graft group). 

Experience of Silva et al. °° and Lauvao et al. 
showed that vein size is the major predictor for a 
successful fistula. The present study showed the same 
results 

No mortality reported in the present study during 
patient follow up period. 


(24) 


CONCLUSIONS 

The incidence of ischaemic complications resulting 
from lower extremity vascular access construction 
seems to be higher than the reported rates in upper 
extremity proximal arterio venous accesses. So, we 
suggest good preoperative screening methods for 
peripheral arterial disease with a detailed clinical 
evaluation and duplex ultrasound scanning and/or 
arteriography when required. 

Infection tends to be more common in upper or mid- 
thigh and the overall prosthetic than autologous lower 
extremity AV access. So, we can keep infection rate at 
low levels by using perioperative prophylactic 
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antibiotics and complete aseptic technique at the time 
of cannulation for haemodialysis. 

In this study, autogenous loop arteriovenous fistula 
showed better results than prosthetic arteriovenous 
graft in both primary and secondary patency rate. It also 
showed lower frequency in revisions due to 
complications such as stricture or thrombosis. 
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